The manuscript surveys the special functions of the Fox-Wright type. These functions 
Notation

21
The generalized hypergeometric functions are defined by the infinite series p F q (a 1 , . . . , a p ; b 1 , . . . , b q , x) :
The defining property fo HG series is that the coefficients are rational functions of the index variable 
24
In the following sections we will use the parametric notation similar to the one adopted by Oldham and Spanier [2] . 
For convergence of the series the condition
will be assumed everywhere [3, 4] . At this point we introduce some extended notation under the convention
such that the monomial terms are multiplied by factors of the form
or their reciprocals,
25
respectively.
26
The order in the parametric convention for the arguments of the Gamma function follows the 27 usual convention, used for example in [5, 6] . This is unfortunately converse to the order of the more 28 conventional Wright function. 
Algebraic Decomposition
30
The coefficients of the GH series can be identified by means of the following Lemma:
31
Lemma 1 (HG Recurrence). Suppose that
under the same convention. Then
respectively, where a = q k+1 mod q k and A = q k mod k Proof. We prove the first case only since the second one follows identical reasoning. By hypothesis c k = Γ(A + ka) for some unknown A and a. Let's form the ratio
Then (A + a + ka) mod (A + k a) = a and A + k a mod k = A.
32
The generalized hypergeometric series can be decomposed in symmetric (even) and anti-symmetric (odd) series as follows:
34
Theorem 1 (GH Series Parity Decomposition). Suppose that the generalized hypergeometric series S =
35
S e + S o is absolutely convergent at z. Denote S e as the even part while S o as the odd part.
36
If S is of the form
Proof. Le the even part and odd series be S e and S o , respectively. We prove only the first statement because the second one can be proved in identical way. For simplicity of calculations suppose that S is of the form − (A, a) z − − For the even part:
so that the ratio of the coefficients is
Therefore,
For the odd part:
so the the ratio of the coefficients is
The simplest example is given by the exponential series.
38
Example 1 (The exponential function decomposition).
as expected.
39
The negative multiplicative parameters can be raised to the numerator by the application of the 40 following Theorem:
41
Theorem 2. Suppose that z ∈ R, A > 0 and −1 < a < 0. Then
where q a = e −iπa , q A = e iπA .
42
Proof. Consider the monomial
By the reflection formula
This can be embedded in the complex monomial expression
Assuming that z is real the original expression B k is the imaginary part of C k .
Further, C k has modulus
so that the infinite series for C k converges and so does its imaginary part. order (p, q + 1) or in special cases (p, q).
49
Theorem 3 (Beta integral representation). For B > A > 0 and b ≥ a the following representation holds
Proof. The proof follows from the hypothesis of absolute convergence of the series. Therefore, the 50 order of integration and summation can be switched.
51
Let w = Γ(B)/Γ(A) and suppose that a = b. Observe that by eq. A3
Therefore, by absolute convergence of the series
Furthermore, let now a = b = 1. It can be further observed that for the monomial term 
Furthermore, for a = 1 the usual Euler reduction holds
By change of variables the reduction can be expressed as an improper integral: It follows that It follows that 
Mittag-Leffler Functions
66
The 2 parameter Mittag-Leffler function [7, 8] under the present convention will be denoted as
This immediately gives the complex integral representation according to Cor. 4
However, in this case the contour encloses the curve |1 − z/τ a | = 1.
67
Another example is the 3-parameter Mittag-Leffler function generalization, that is the Prabhakar function [9] defined as
which leads to an integral involving the Wright function.
68
An interesting special case is the function E γ a,1 (z) which is a confluent Kummer ( 1 F 1 ) hypergeometric function. In this case for a > γ
The Kummer-Wright Function
69
In particular the following proposition can be stated for the basic GH function (the
And also
The theory of GHG series has an interesting relationship with the generalized fractional calculus. The Erdélyi-Kober (E-K) fractional integrals are defined as [10]:
Therefore, it follows that
This corresponds to the findings of Kiryakova [11] .
73
The operator reduces to the Riemann-Liouville fractional integral for β = 1 as
where < δ > is the fractional part and [δ] is the integral part of the number.
74
The operator reduces to the Riemann-Liouville fractional derivative for β = 1 as
The operator is left-inverse of the E-K integral for suitable classes of functions. That is
which can be used for index reduction. The Gamma integral i.e. the Euler integral of second kind is defined as
The complex representation for the reciprocal Gamma function is given by the Heine's integral as
The contour is depicted in Fig. A1 . For non-integral arguments the branch cut is selected as the 84 negative real axis.
85
The Beta integral (i.e. the Euler integral of first kind) is given as
The Beta function can be continued analytically along the self-intersecting Pochhammer contour as
The function W ( λ, µ| z), named after E. M. Wright, is defined as the infinite series Figure 1 . The Hankel contour Ha − ( ) and the Bromwich contour Br + ( ) Kiryakova [5] . These multiple integrals can be denoted as generalized fractional differeitegrals [6] , however this line of representation is superfluous to the necessities of the numerical (i.e. physical) modeling.
Appendix A. Euler integrals
The Gamma integral i.e. the Euler integral of second kind is defined as
The contour is depicted in Fig. 1 . For non-integral arguments the branch cut is selected as the negative real axis. The Beta integral (i.e. the Euler integral of first kind) is given as
The Beta function can be continued analytically along the self-intersecting Pochhammer contour as B(a, b) = 1 (1 − e 2πa ) (1 − e 2πb ) 
88
The integral representation of the Wright function is noteworthy because it can be used for numerical calculations
where Ha − denotes the Hankel contour in the complex ζ-plane with a cut along the negative real 89 semi-axis arg ζ = π. The contour is depicted in Figure A1 .
The proof follows immediately from the integral representation by Azrelá's theorem:
and formally
by the properties of anti-differentiation.
Mainardi introduces a specialization of the Wright function, which is called here the M-Wright function, which is important in the applications to fractional transport problems [13] . 
